Designing micellar nanocarriers with improved drug loading and stability based on solubility parameter.
The objective of this study is to demonstrate the feasibility of using solubility parameter as guidance for the design and identification of a stable micellar system with a high drug loading capacity for oral drug delivery. Using hydroxycamptothecin (HCPT) as a model drug, the effect of three hydrophobic blocks (fatty glycerides) grafted onto chitosan on the drug loading and stability of HCPT-loaded micellar nanoparticles formed by pH precipitation method were studied systematically. The Flory-Huggins interaction parameter (χFH) calculated by the group contribution method (GCM) and molecular dynamics simulation (MDS) was used to assess the compatibility between HCPT and the copolymers. The predicted order of compatibility between three chitosan derivatives and HCPT was verified experimentally. A high drug loading and remarkably stable micellar system for oral administration based on succinylated glycerol monooleate-chitosan was discovered in this study. Our study suggests that the miscibility between drug and copolymer is crucial to drug loading and stability of the micellar system. Thus, the calculation of χFH using GCM and MDS methods is useful for guiding the design or screening of a suitable copolymer for preparing drug-loaded micellar nanocarrier systems.